
                                       AD_________________ 
                                            

 
 
Award Number: W81XWH-07-1-0470 

 
 
TITLE: 

 

Inhibition of Ras Signaling in Neurofibromitosis. 
 
PRINCIPAL INVESTIGATOR: 

 

Nicolas Nassar, PhD                                            
                           
CONTRACTING ORGANIZATION:  
 

The Research Foundation of SUNY  
Stony Brook, NY 11794-3362 
 
 
REPORT DATE: 
 
July 2010 
 
 
TYPE OF REPORT: 
Final Report 
 
 
PREPARED FOR:  U.S. Army Medical Research and Materiel Command 
               Fort Detrick, Maryland  21702-5012 
                 
 
DISTRIBUTION STATEMENT:
 
     x  Approved for public release; distribution unlimited 
      
   
 
 
 
The views, opinions and/or findings contained in this report are 
those of the author(s) and should not be construed as an official 
Department of the Army position, policy or decision unless so 
designated by other documentation. 



 

 

REPORT DOCUMENTATION PAGE 
Form Approved 

OMB No. 0704-0188 
Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
data needed, and completing and reviewing this collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing 
this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA  22202-
4302.  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently 
valid OMB control number.  PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS. 
1. REPORT DATE (DD-MM-YYYY) 
01-07-2010  

2. REPORT TYPE 
Final  

3. DATES COVERED (From - To) 
 15 JUN 2007 - 14 JUN 2010  

4. TITLE AND SUBTITLE 
 
 
 
 
 
 
 
 

5a. CONTRACT NUMBER 
 

 
Inhibition of Ras Signaling in Neurofibromitosis 

5b. GRANT NUMBER 
W81XWH-07-1-0470 

 
 

5c. PROGRAM ELEMENT NUMBER 
 

6. AUTHOR(S) 
 
 
 
 

5d. PROJECT NUMBER 
 

 
Nicolas Nassar, PhD 
 
 

5e. TASK NUMBER 
 

 
 
 
 

5f. WORK UNIT NUMBER 
 
 7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 

 
AND ADDRESS(ES) 

8. PERFORMING ORGANIZATION REPORT   
    NUMBER 

The Research Foundation of SUNY   
Stony Book, NY 11794-3362 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 
   
US Army Medical Research and  Material Command  
Fort Detrick, Maryland 21702- 5012 11. SPONSOR/MONITOR’S REPORT  
        NUMBER(S) 
   
12. DISTRIBUTION / AVAILABILITY STATEMENT 
 
 
Approved for public release 
 
13. SUPPLEMENTARY NOTES 
 

14. ABSTRACT 
The purpose of the proposed research is to screen for small molecules that interfere with the 
signaling of Ras in Neurofibromitosis. During this research period, an ‘open conformation’ of 
Ras that is non-signaling has been generated. The current hypothesis is that this new 
conformation is adopted by Ras in the GTP-bound form before it adopts its active effector-
binding conformation and therefore is a target for inhibition by small molecules that would 
attenuate the signaling of hyper-activated Ras in Neurofibromitosis and in other human 
cancers. Small molecules are being screened for their ability to inhibit or decrease the in 
vitro binding of Ras to downstream effectors including Raf. 

15. SUBJECT TERMS 
Ras, neurofibromatosis, cycling, activation, GTP-binding 

16. SECURITY CLASSIFICATION OF: 
 

17. LIMITATION  
OF ABSTRACT 

18. NUMBER 
OF PAGES 

19a. NAME OF RESPONSIBLE PERSON 
USAMRMC 

a. REPORT 
U 

b. ABSTRACT 
U 

c. THIS PAGE 
U 

UU 5 
 

19b. TELEPHONE NUMBER (include area 
code) 
 
  Standard Form 298 (Rev. 8-98) 

Prescribed by ANSI Std. Z39.18 



 
 
 

Table of Contents 
 

 
                                                                                                                                Page 
 

 

Introduction…………………………………………………………….………..…..1 

 

Body…………………………………………………………………………………..1 

 

Key Research Accomplishments………………………………………….……..1 

 

Reportable Outcomes………………………………………………………………     2 

 

Conclusion……………………………………………………………………………  2 

 

References…………………………………………………………………………….2 

 

Appendices……………………………………………………………………………  
          



Introduction and Significance 
 

There is now compelling evidence that aberrant Ras and Ras-like GTPases signaling contributes to 
many human diseases especially cancer and X-linked neurodegenerative diseases. In these disorders, Ras 
is constitutively active or GTP-bound either because of a mutation that slows its ability to hydrolyze GTP or 
because an upstream regulator is constitutively activated (e.g. a membrane-bound receptor such as 
EGFR). Despite the accumulated knowledge and decades of research, few available drugs directly target 
Ras or Ras-like GTPases. A need for such a drug(s) is urgent for example to fight Neurofibromitosis where 
K-Ras is predominantly activated. We argue that the lack of anti-Ras drugs lays in the lack of 
understanding of the path for Ras cycling between the GTP- and GDP-bound forms. We hypothesize 
that describing the path for GTP hydrolysis and the path for nucleotide exchange will help design new 
molecules that stabilize Ras in a non-signaling conformation. 
 
Key Research Accomplishments: 
 
1- To investigate the cycling of Ras between the active and inactive forms (Aim 1). We have 
continued to study the cycling of Ras between the GTP- and GDP-bound forms by manipulating the 
flexibility of the switch regions. Recent published work by other investigators suggests that our data 
especially the ones related to the ‘open conformation’ of Ras are not an experimental artifact but are 
transient conformations of Ras along its path between the active and inactive forms. For example, recent 
molecular dynamics results by the McCammon group (see Lukman et al., 2010; Grant et al., 2009; Gorfe et 
al., 2008) confirm our approach. Most importantly, the structure of GTP-bound RasT35S in the ‘inactive 
state 1’ recently reported by Shima et al. (2010) is remarkably similar to the open conformation we found. In 
the ‘open conformation’, the switch 1 and 2 domains adopt a conformation that are reminiscent of 
nucleotide free Ras despite the presence of GDP or GTP. This opening of the switch regions results in the 
appearance of new pockets on Ras that can be used to dock small molecule inhibitors. Overall, these 
findings validate our hypothesis and support our approach of screening the open conformation of 
Ras to find new Ras inhibitors that could eventually be developed into anti-cancer drugs. We are 
currently running a high throughput screen (HTS) searching a library for small molecules that bind to the 
open conformation of Ras. Since last report in 2009, we have published our work on the dominant negative 
form of Ras, RasS17N, (Nassar et al, 2010). We have submitted our molecular dynamics results obtained 
in collaboration with Dr. Jin Wang (Chemistry, Stony Brook) regarding the reaction of GTP-hydrolysis 
catalyzed by Ras as investigated using a new-targeted molecular dynamics algorithm for publication (Lu et 
al., 2011 in review) 
2- In addition, we are collaborating with Dr. Francesco Peri (Italy), who has developed a series of Ras 
inhibitors, in order to improve on the binding and specificity of his compounds. 
 
3- Other studies. In collaboration with Dr. Nick Carpino (Microbiology, Stony Brook University), we 
are studying the structure-function relationship of the Sts proteins, which act downstream of the T cell 
receptor (TCR) complex. We previously showed that Sts-1 is the prototype of a new family of protein 
tyrosine phosphatases (PTPs) (Mikhailik et al., 2007). We have published the crystal structure of the 
phosphatase domain of Sts-1, Sts-1PGM, in complex with a sulfate moiety (Jankoncic et al., 2010). The 
postdoctoral fellow in charge of the Ras project contributed to demonstrating that Sts-2 regulates the level 
of tyrosine phosphorylation on targets within T cells, among them the critical T cell tyrosine kinase Zap-70 
(Boris et al., 2011). 



In paralle, we demonstrated that Sts-1 and Sts-2 are instrumental in down-modulating proteins that 
are dually modified by both protein tyrosine phosphorylation and ubiquitination (Carpino et al., 2009). 
Specifically, both naïve and activated T cells derived from genetically engineered mice that lack the Sts 
proteins display strikingly elevated levels of tyrosine phosphorylated, ubiquitinated proteins following TCR 
stimulation. The accumulation of the dually modified proteins is transient, and in activated T cells but not 
naïve T cells is significantly enhanced by co-receptor engagement. These observations hint at a novel 
regulatory mechanism downstream of the T cell receptor 
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